Factors affecting the cryosurvival of mouse two-cell embryos.
A series of 4 experiments was conducted to examine factors affecting the survival of frozen-thawed 2-cell mouse embryos. Rapid addition of 1.5 M-DMSO (20 min equilibration at 25 degrees C) and immediate, rapid removal using 0.5 M-sucrose did not alter the frequency (mean +/- s.e.m.) of blastocyst development in vitro when compared to untreated controls (90.5 +/- 2.7% vs 95.3 +/- 2.8%). There was an interaction between the temperature at which slow cooling was terminated and thawing rate. Termination of slow cooling (-0.3 degrees C/min) at -40 degrees C with subsequent rapid thawing (approximately 1500 degrees C/min) resulted in a lower frequency of blastocyst development than did termination of slow cooling at -80 degrees C with subsequent slow thawing (+8 degrees C/min) (36.8 +/- 5.6% vs 63.9 +/- 5.7%). When slow cooling was terminated between -40 and -60 degrees C, higher survival rates were achieved with rapid thawing. When slow cooling was terminated below -60 degrees C, higher survival rates were obtained with slow thawing rates. In these comparisons absolute survival rates were highest among embryos cooled below -60 degrees C and thawed slowly. However, when slow cooling was terminated at -32 degrees C, with subsequent rapid warming, survival rates were not different from those obtained when embryos were cooled to -80 degrees C and thawed slowly (52.4 +/- 9.5%, 59.5 +/- 8.6%). These results suggest that optimal cryosurvival rates may be obtained from 2-cell mouse embryos by a rapid or slow thawing procedure, as has been found for mouse preimplantation embryos at later stages.(ABSTRACT TRUNCATED AT 250 WORDS)